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DISTRIBUTION, ABUNDANCE, AND SOME HABITS OF LARVAE OF 
ClClNDELA HlRTlCOLLlS (COLEOFTERA: CICINDELIDAE) 
ON A LAKE MICHIGAN BEACH 
Louis  F. Wilson 
North C e n t r a l  F o r e s t  E x p e r i m e n t  Station 
Michigan State  Univers i ty ,  E a s t  Lans ing ,  Michigan 48823 
INTRODUCTION 
In  August 1965,  numerous  b u r r o w s  of t i g e r  bee t le  l a r v a e  w e r e  found 
on a s h o r t  expanse  of beach  along the s h o r e  of L a k e  Michigan in E m m e t  
Co., Mich. S e v e r a l  adul ts  a s s o c i a t e d  with the l a r v a e  w e r e  cap tured  and 
ident if ied a s  Ciciml,?la hivticollis Say. B l a n c h a r d  (1921) co l lec ted  
C. hivticollis a few m i l e s  south of th i s  a r e a  in  1917, and r e p o r t e d  h e  
had not found i t  in  the  i n t e r i o r  of e i t h e r  E m m e t  o r  Cheboygan counties .  
In an ex tens ive  s u r v e y  of Michigan Cicindel idae,  G r a v e s  (1963) found 
C. hivticollis to  b e  r e s t r i c t e d  to  the sandy s h o r e s  of t h r e e  of the 
G r e a t  Lakes .  Apparent ly th i s  i n s e c t  i s  widespread  in North A m e r i c a ,  
s i n c e  s e v e r a l  inves t iga tors  have r e p o r t e d  i t  f r o m  b e a c h e s  along the 
Atlantic and Pac i f ic  c o a s t s  (Davis ,  1903; Dunn, 1891; Fox ,  1910; Gould, 
1834). 
B e c a u s e  of the high population of l a r v a e  on the  Lake  Michigan beach  
in 1965,  the a r e a  was  reexamined  August 12,  1966 to m e a s u r e  the 
d i s t r ibu t ion  and abundance of the l a r v a e .  
DESCRIPTION O F  THE STUDY AREA 
The s tudy a r e a  was located along the  e a s t  s h o r e  of the  l ake ,  approxi-  
mate ly  3.5 m i l e s  south of Good H a r t ,  Michigan. High s t e e p  bluffs 
dominated the  back  s h o r e  f o r  m.zny m i l e s  along th i s  port ion of the lake. 
T i g e r  bee t le  l a r v a e  w e r e  abundant on a s m a l l ,  gent ly rounded point 
(Fig. 1) tha t  was about 250 ft. long. On t h i s  point the bluffs  ended abrupt ly 
on a b r o a d ,  f l a t  s t o r m  b e a c h ,  vary ing  f r o m  95 to 105 f e e t  wide (Fig.  2) 
and which was s e p a r a b l e  into 3 d i s t inc t  zones.  The f i r s t  zone o r  upper  
b e a c h ,  a t  the  b a s e  of the bluff (Figs.1,  2), was  about 35-40 fee t  wide, 
d r y ,  and t e m p o r a r i l y  s tabi l ized with g r a s s e s .  The  middle beach  was  
50-55 fee t  wide and mois t  e x c e p t  f o r  s o m e  pa tches  of d r y  s u r f a c e  
sand.  The  lower  beach  cons i s ted  of 8 o r  10 fee t  of s w a s h  zone,  wet and 
perpe tua l ly  modified by wave action. A ragged ,  l i t t o r a l  d r i f t  l ine 
del ineated the  lower  and middle  beaches .  
The  shore l ine  nor th  and south of t h e  point  d i f fe red  f r o m  the  point 
by having a v e r y  n a r r o w ,  o r  n e a r l y  nonexistent  middle s t o r m  beach.  
DISTRIBUTION AND ABUNDANCE 
A q u a d r a t  ( 1 s q u a r e  foot) was  used  to e s t i m a t e  l a r v a l  dis t r ibut ion 
and abundance o n  the point. F ive  t r a n s e c t s  w e r e  m a d e  a t  r e g u l a r  
i n t e r v a l s  a c r o s s  the  beach  f r o m  the b a s e  of the  bluffs  to the s w a s h  
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zone. L a r v a l  bu r rows  we re  counted i n  e ach  quadra t  sampled  a t  4-foot 
i n t e rva l s  along each  t ransec t .  
No l a r v a l  bu r rows  we re  found on the upper  and lower  beaches.  The 
mean  distr ibut ion of l a rvae  on the middle s t o r m  beach  is i l lus t ra ted  
in  Fig. 3 .  Density was ve ry  low adjacent  to  the upper  beach ,  but i t  in- 
c r e a s e d  and reached  maximum between 10 and 1 5  f e e t  away. Density 
declined steadi ly f r o m  that  point on and ended just before  the swash  
Fig. 1. Habitat of C. hirticollis l a r v a e  on a Lake  Michigan beach,  
E m m e t  Co., Michigan. 
DRIFT 
I DRY 1 MOIST I WET I 
Fig. 2. P rof i le  of C. hivticollis habitat  on a Lake  Michigan beach. 
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zone. Interest ingly a few burrows were within inches of the l i t toral  
dr i f t  line suggesting a high probability of flooding under conditions of 
slightly higher waves. 
The mean number of la rva l  burrows p e r  square  foot (61 quadrats)  
was 5.31 & 7.24 S.D. Macnamara  (1922) repor ted  a mean t iger  beetle 
l a rva l  density of about one l a r v a  p e r  square  foot for  a different  spec ies  
on a sandy f a r m  road. I calculated that  the population on the middle beach 
on the point might have been a t  l e a s t  50 thousand larvae--perhaps even 
more ,  considering ,,that some could have had the i r  burrows closed 
temporar i ly  for  ecdysis .  F r i ck  (1957) repor ted  that  burrows of some  
species  a r e  closed f o r  two days during ecdysis .  
Fourteen ex t r a  quadrats  were taken along the high density band 
(between 1 0  and 15 feet  f r o m  the upper beach). Only high density 
c lu s t e r s  of burrows were selected.  The counts averaged 39.2 burrows 
pe r  square  foot--the highest  density recorded was 67 per  square  foot 
(Fig. 4). 
BEHAVIOR AND HABITS 
The high density of t iger  beetle  la rvae  was f i r s t  noted when the sand 
"suddenly became full of holes" while walking along the beach. Typical 
of mos t  cicindelids,  C. hivticollis i s  very wary and drops  to the bottom 
of i t s  shallow burrow a t  the sl ightest  a l a r m ,  but soon re turns .  All 
burrows examined were ver t ica l  shafts  varying f rom 5 to 8 in. deep; 
some went near ly  to the shallow water  table. Shelford (1909) and 
Hamilton (1925) also noted burrows 5 to 8 in. deep f o r  C, hivticollis. 
The s ize  of the burrow openings (Fig. 4) and the s i ze  of the la rvae  
DISTANCE (FEET1 
Fig. 3. Distribution of C, hivticollis la rvae  a c r o s s  the moist  middle 
s t o r m  beach. 
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Fig.  4. A quadra t  (1 squa re  ft.) showing 67  l a r v a l  bur rows--4  of them 
"pluggedH by la rvae .  This  was the highest  densi ty r e co rded  on the 
middle s t o r m  -beach. Note the hole s i z e s  indicating two l a r v a l  i n s t a r s ,  
and the s m a l l  p i les  of d r y  sand  made  during bu r row  construct ion and 
maintenance.  
within indicated that  the l a s t  two i n s t a r s  we re  p r e sen t  when the study 
was made. 
Macnamara  (1922) r epo r t ed  that  t iger  bee t le  l a r v a e  fling the sand  
away f r o m  the i r  bur rows .  This  appea r s  to be t r u e  for  C. hivticollis, 
because  the bu r row  openings a r e  c lean  and s m a l l  p i les  of sand  can  be  
found nearby  (Fig. 4). 
C. hivticollis adults  we re  common on the point too; they we re  p r e sen t  
but l e s s  common al l  along the  shore l ine  north and south of the point. 
The  adult population was not censused  on the point but  15-20 could be  
r a i s e d  ea s i l y  while walking five o r  s i x  s teps .  Adults were  common on 
both the upper  and middle beach  zones.  They we re  very  difficult to  
approach and capture.  Hamilton (1885) noted t ha t t h i s  spec i e s  was wary ,  
act ive,  and not e a s i l y  taken. 
DISCUSSION 
The  l imi ted  locat ion of C. hivticollis l a r v a l  bu r rows  indicate  that  
the l a rvae  occupy a ve ry  r e s t r i c t e d  habitat  on the beach. The conditions 
favorable f o r  l a r v a l  development  and su rv iva l  o c c u r r e d  only on the 
middle beach a r e a  of the point. One of these  conditions appeared  to be  
sand mois ture .  Except  for  the swash  zone,  the middle beach on the 
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psint  was the only a r e a  that had moist  sand f r o m  the surface to the 
water  table 8-12 inches below. The sur face  sand on the r e s t  of the 
beach was dry.  Shelford (1909) s ta ted  that the l a rvae  of this  spec ies  
could not burrow if the sur face  sand was dry. Also, Hamilton (1925) 
and Graves  (1963) noted that mois ture  appeared to be important  for  
la rva l  development and survival .  
The reasons  fo r  the high density zone of la rva l  burrows ten to fifteen 
feet  f rom the edge of the upper beach were not apparent  at  the t ime 
the data were  collected. The depth of the water  table under the middle 
beach did not appear to be corre la ted  to la rva l  densi ty,  but the data 
gathered were insufficient for  detailed analysis .  On the o ther  hand, 
the high density zone could have been caused in p a r t  by variat ion in  
the width of the swash zone during the summer .  The pa t te rn  of l i t t e r  
and debr is  on the middle beach suggested that  i t  had been part ial ly 
inundated somet ime during the season. If la rvae  were on the front  of 
the beach when this occurred  they would have had to r e t r e a t  in o rde r  
to survive.  In support  of th is ,  Shelford (1909) noted that  C. hivticollis 
la rvae  left the i r  burrows and even moved up dunes after  r a in s  and 
s to rms .  After a s t o r m ,  once the water on the beach receded,  some  
larvae  might again move to the f ront  of the middle beach. This would 
s t i l l  leave a high density band of la rvae  a t  a par t icu lar  place on the 
beach--as occu r red  in this study. 
There  a r e  certainly o ther  fac tors  which might have been wholly o r  
part ial ly responsible for  the pa t te rn  of l a rva l  density and distribution 
on the middle beach. F o r  instance,  the adult females  could have 
oviposited in a par t icu lar  zone with l i t t le  subsequent l a rva l  movement. 
Also, food o rgan i sms  may have been more  plentifulin cer ta in  locali t ies  
o r  sand par t ic le  s ize  and texture might have been optimum in one 
zone,  causing the la rvae  to congregate in o rde r  to be t te r  their  chances 
of survival. 
One r ea son  fo r  the l a rge  number of la rvae  on this  par t icu lar  beach 
was probably due to i t s  relat ive inaccessibi l i ty to people. The s teep  
bluffs, l imited number of private homes ,  and distance f rom towns kept 
this  beach fair ly isolated. Only occasionally was i t  used for  swimming,  
s o  i t  was seldom disturbed.  
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SUPPLIERS O F  ENTOMOLOGICAL BOOKS AND EQUIPMENT 
In a n s w e r  to a n u m b e r  of r e q u e s t s ,  the Edi to r ia l  B o a r d  is p r e p a r i n g  
an ex tens ive  annotated l i s t  of r e l i a b l e  d e a l e r s  i n  entomological  books 
(new and used)  and supplies .  Few a m a t e u r  c o l l e c t o r s  know where  to p ro-  
c u r e  out-of-print and r a r e  books,  and o v e r s e a s  d e a l e r s  in  equipment  
a r e  often overlooked by A m e r i c a n  b u y e r s ,  although quality is c o m p a r a b l e  
to tha t  of A m e r i c a n  suppl ie r s  (often much  b e t t e r )  and p r i c e s  a r e  con- 
s i d e r a b l y  lower.  The l i s t  will  b e  r e a d y  f o r  d i s t r ibu t ion  by 1 J a n u a r y  
1968,  and will  be  mai led  to m e m b e r s  o f t h e  Society with the Newslettev. 
R e a d e r s  of The Michigan Entomologist who do not  r e c e i v e  the Newslettev 
a r e  invi ted to s e n d  a long s t a m p e d ,  se l f -addressed  envelope to  the 
Execut ive S e c r e t a r y ,  Ju l ian  P .  Donahue, D e p a r t m e n t  of Entomology,  
Michigan S ta te  Univers i ty ,  E. Lans ing ,  Michigan 48823, USA, f o r  a f r e e  
copy of the l is t .  
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